Aim: To evaluate and compare the efficacy of methotrexate injection in management of persistent simple ovarian cyst versus the use of transvaginal ultrasound aspiration alone. Patients and Methods: This randomized controlled study was conducted at Tanta University Hospitals in the period from April 1, 2016 to October 31, 2016. Patients were randomly allocated into two groups; each group has 25 patients with benign persistent simple ovarian cyst. Group I: Patients were subjected to transvaginal aspiration of the cyst. Group II: patients were subjected to methotrexate injection inside the cyst. Patients in both group were followed up at 1, 3, 6 months after procedure for the recurrence and occurrence spontaneous pregnancy. Results: The mean age in group I was 28.8 years, and the mean age in group II was 26.52 years with non-significant difference. Also there was non-significant difference between both groups regarding size of the cyst. No case recorded to have a cyst recurrence in group II and four cases in group I within six months with significant difference (P value 0.037), and there was non-significant differences as regard the pregnancy rate and complications. Conclusion: Transvaginal intra-cystic methotrexate injection is a safe and effective choice for management of persistent simple benign ovarian cyst.
Introduction
Ovarian cysts are common findings in women throughout their lifetime. Ovarian cysts include three main types: functional, benign or malignant. Benign cysts are by far the most common in the great majority of cases. Benign cysts usually can be managed conservatively. Some ovarian cysts are symptomatic and may require surgical management. The incidence of cystic ovarian lesions ranges from 5% to 15% [1] .
It had variable clinical manifestations, majority being discovered accidentally during ultrasound examination. Most cysts are safely left with no interference, and are monitored with follow up pelvic examination and ultrasound. Some functional cysts can regress rapidly with intake of combined contraceptive pills [2] .
The incidence of ovarian cysts detected in asymptomatic female has increased with the use of ultrasonography (US) and other imaging methods. Among healthy women, 6% are found to have adnexal masses, 90% of which are cystic lesions mostly simple cysts and many of these cysts are managed with laparoscopy or laparotomy and it is found that most of these cysts are functional cyst [3] .
The cyst wall is the source for fluid production and the subsequent persistence of the cyst [4] . Simple ovarian cysts may undergo many complications like torsion, hemorrhage or rupture if they are larger than 5 cm in diameter. Removal is advised to avoid these complications. Ultrasound guided needle aspiration substitute surgery or laparoscopy [5] .
Surgery may represent overtreatment in these patients, and the cost and risks may outweigh the benefits [4] . Ultrasound-guided aspiration of ovarian cysts with cytological evaluation of the aspirated fluid has been suggested by many investigators with contradictory results about the cure rate with range from 30% to 80% [5] .
Ultrasound-guided aspiration of an ovarian cyst has been proven to be a good alternative to surgery for carefully selected cysts with no ultrasonography criteria of malignancy. Also it helps patients to avoid risks of laparoscopy and avoid the complications of laparotomy. Ultrasound fine needle aspiration is a quick and safe procedure with a low complication rate [6] .
Methotrexate is a folate antagonist and is antimetabolite prototype. It is frequently used in many gynecological and obstetric practices, so when ultrasound guided aspiration of ovarian cyst combined with methotrexate injection into the cyst, it might suppress fluid production by the cyst wall, promote cyst resolution and prevent recurrence [7] .
Material and Methods

Study Design
This randomized controlled study was conducted at Obstetrics and Gynecology Department of Tanta University during the period from April 1, 2016 to October 31, 2016.
Patients
Fifty eligible patients with functional ovarian cyst were randomly allocated into 2 equal groups. Group I: include 25 patients who were subjected to Transvaginal ultrasound guided aspiration only (Control group) and group II: include 25 patients who were subjected to Transvaginal ultrasound guided aspiration and in situ methotrexate injection (Study group).
Randomization was done by simple randomization and alternate allocation. Patients were selected according to inclusion and exclusion criteria. • Unilateral cyst.
• Unilocular cyst with no septations or solid areas in the wall.
• No free fluid in Douglas pouch.
• Clear content of the cyst with no turbdity. 
Methods
All patients were evaluated by detailed history, general and local examination, routine investigations as complete blood picture, renal function tests, liver function tests, and CA-125. Trans-vaginal ultrasound was done to confirm diagnosis and exclude cases with suspicious malignant sonographic criteria.
Procedure
• Preoperative: All patients were advised to use clindamycin vaginal cream for three successful nights before the operation to decrease the vaginal contamination with anaerobic infection as a prophylaxis against introduction of anaerobic infection into the ovary or the peritoneal cavity.
• Intervention: All patients were placed in lithotomy position, and given general anesthesia (IV Propofol Diprivan ® ). Vaginal cleansing with chlorhexidine was done. The needle guide was attached to the transducer that had been covered with condom. The transducer was then introduced into the vagina; the procedure was done under endovaginal U/S guidance. The needle used 16-gauge, 35 cm long, attached to transvaginal probe (Samsung Medison. UGEO H60; Korea). This procedure was essentially the same as that used for oocyte pick-up for IVF-ET. In some cases, manual compression of the cyst was performed through anterior abdominal wall to facilitate needle penetration. Once the needle was in the cyst, it was connected to 50 cc syringe, and the cyst was evacuated completely. Reexamination by U/S to rule out incomplete evacuation or intra-abdominal hemorrhage. A speculum was inserted to enable visualization of vaginal fornix and puncture site. Cyst aspirates were sent for bacteriologic and cytologic examination. These steps are done for all cases.
In group II after complete evacuation of the cyst, irrigation of the cyst was done by injection of methotrexate 50 mg. At the procedure, 3 ml of normal saline was added to one ampoule of methotrexate 50 mg and was injected inside cyst cavity under ultrasonic guidance.
• Postoperative: After the procedure the patients were followed up for the next 3 hours for vital signs, abdominal pain, and drug hypersensitivity. Pelvic ultrasonography was done before discharge of patient. Patients were discharged 24 hours after procedure and instructed to contact hospital if fever or abdominal pain or any other symptoms. Combination of oral Azithromycin 500 mg daily and metronidazole 500 mg every 12 hour for 3 days were prescribed for all cases. Ultrasound examination is performed at 1, 3, 6 months after the procedure. The cyst was considered resolved if follow up revealed either no cystic lesion or only a follicle-like cyst no more than 25 mm in diameter.
• Ethical aspects: Risks of intervention including vaginal bleeding, infection, abdominal pain or neurogenic shock were explained to all participants. Written consent was taken from all patients before enrollment in the study. The privacy of patients was maintained under all conditions except for authorized persons who work on this research. The study was approved by ethical committee of Tanta University before the start of study.
• Statistical methods: All data were analyzed by SPSS version 18. The statistical tests used were Range, mean and standard deviation, and percentage. P value of 0.05 or less is considered significant.
Results
The study was conducted on fifty females with the mentioned inclusion criteria who were allocated into two groups, group I managed by transvaginal ultrasound aspiration of the cyst only, and group II managed by transvainal ultrasound aspiarion and methotrxate injection into aspirated cyst. Demographic data of included patients are shown in Table 1 .
There is non-significant difference between both group of patients regarding the age (P value = 0.125), gravidity (P value = 0.468), Parity (P value = 0.555), BMI (P value = 0.999 ), and CA-125 levels (P value = 0.975). Menstrual irregularities were the most common presentation in both groups (12 (48%), 13 (52%) respectively) followed by infertility and abdominal pain. The size of ovarian cysts in both groups was non-significant (P-value = 0.569). The operative time was nearly the same (16.04 ± 2.507 versus 16.28 ± 3.78) in control and study groups respectively (P-value = 0.999). The volume of fluid aspirated in both groups was 32.76 ± 9.527 ml in group I and 34.8 ± 12.291 ml in group II with nonsignificant difference (P-value = 0.59). Operative complications was 2 cases in group I (one case of cyst rupture and one case of bleeding from needle puncture resolved by vaginal packing) and 3 cases in group II (one case of puncture site bleeding and 2 cases with cyst rupture). All cases showed malignancy-free aspirate. Operative details were shown in Table 2 .
The cyst recurrence after 6 month follow up occurred in 4 patients out of 25 women with percentage 16.0% in group patient I with aspiration only, and 0.0% in group patient II after aspiration and methotrexate injection in 25 patients with P-value 0.037.
There was a significant difference between two groups (Table 3) .
Only 7 females out of 25 had a desire for future pregnancy in group I, four of them got pregnant 57.1% within six months, while six female out of 25 in group II had a (Table 3 ). The complications of the procedures were demonstrated in Table 3 , where complications were mild and not significant between both groups.
Discussion
Laparoscopic cystectomy is most frequently chosen for treatment of ovarian cyst.
Operative laparoscopy is expensive with 13.3% complication with 0.6% being major. These are small bowel, ureter, inferior epigastric vessel injuries and incisional hernias.
Ovarian cystectomy is associated with high recurrence rate and loss of primordial follicles with the possible risk of affecting residual ovarian function [8] [9] . The current study evaluated and compared the use of methotrexate injection versus the use of transvaginal ultrasound aspiration only as a method of management in 50 patients with persistent simple ovarian cysts.
Combined use of serum cancer antigen 125 (CA-125) and trans-vaginal ultrasound for assessment of ovarian cyst nature increases the accuracy with a sensitivity of 94.4% and specificity of 100% while positive predictive value was 100% and negative predicate value 98.3% [10] .
Lacey et al. (2006) reported that the use of cancer antigen 125 in combination with ultrasound examination among women with ovarian masses gave accuracy of 100% (sensitivity of 100%, specificity of 95.2%, positive predictive value of 91.3% and negative predictive value of 100%) [11] .
In the current study, demographic data, and presentation were matched in both groups (Table 1) . Cyst size, operative time, volume aspirated, and cytology results were nearly similar in both groups (Table 2) .
Methotrexate is an antimetabolite of the folic acid analog type. Methotrexate is the treatment of choice for ectopic pregnancy because of its low toxicity and known high catalytic effect. The risk of affecting the residual ovarian function with this procedure is low because methotrexate injection is intra-cystic and diffusion in the rest of ovary is limited [7] . The use of in situ methotrexate for ectopicpregnancy has never shown ovarian damage [12] [13] .
In the current study the methotrexate dose was chosen arbitrarily. It is not known whether the dose should be adjusted according to cyst size. Methotrexate dose used in the present study was less than the dose given in intramuscular injections (1 mg/kg) or locally injected in the treatment of ectopic pregnancies. Higher dose of methotrexate used in recurrent ovarian cysts may increase the success rate; however it may be associated with increased risk of side effects [13] .
In the current study it was found that methotrexate injection had a good significant effect on management of persistent simple ovarian cyst with no recurrence over 6 months as compared with transvaginal ultrasound aspiration alone with (P value 0.037) ( Table 3) . It was also found that methotrexate injection had no drawbacks over patients fertility, with non-significant difference as compared with transvaginal ultrasound aspiration alone with (P value 0.067), but unfortunately only small sample of patients had a desire of future pregnancy (Table 3) . Also there was non-significant difference be-tween methotrexate injection and transvaginal ultrasound aspiration alone as regard complications (Table 3) .
After cytological examination of the aspirated fluid, all proven to be benign or acellualr in both group of patients (Table 3 ).
In the current study complete resolution of ovarian cysts were observed in 46 patients out of 50 women (92.0%). Mesogitis et al., (2005) reported disappearance of the simple ovarian cysts after in situ methotrexate injection was achieved in 124 of 148 patients (83.8%) [14] . Many studies compared cyst aspiration alone and aspiration with injection of ehanol [4] , tetracycline [15] [16] , and SC injection of GnRH antagonists [17] with comparable results to methotrexate in-situ injection [18] [19] .
In the current study cyst relapse was observed in 4 out of 50 (8.0%) patients. The reported recurrence rates after sonographically guided aspiration of symptomatic simple ovarian cysts range from 11% among 18 patients in Duke et al., (2006) [20] to 35.2% among in the study of Nikolaou et al., (2014) [3] .
In the current study cyst relapse was most frequent with cysts > 8 cm compared to cysts < 8 cm (72.0% versus 8.0%). Mesogitis et al. (2005) [14] reported that the size of the cyst is an independent factor for cyst relapse. In Mesogitis study, complete resolution was observed in 102 of 122 patients (83.6%) with a simple cyst (serouscyst adenoma in 10 patients, corpus luteum cyst in 5 patients, par ovarian cyst in 2 patients, and follicle cyst in one patient). Cyst diameters were ranged from 3 to 10.5 cm.
The rates of persistence or recurrence after cyst aspiration alone reported in the literature range from 28.6% to 72.7% (48 of 66) Marta Castellarnauet et al. (2016) [4] . In the current study, (26.7%) of patients had dull aching lower abdominal pain before the procedure. Most of them (75%) reported complete resolution of the symptoms, while the other (25%) reported persistent (though milder) pain. These results are similar to Mesogitis results. The development of post aspiration pelvic adhesion, as result of dissemination of the altered blood out of the cyst after aspiration is very difficult to predict. It cannot be judged if the adhesion resulted from the procedure or de novo, so patients in the present study with ovarian cyst were informed about the potential for adhesive disease following trans-vaginal aspiration. The present study clearly indicates that in-situ methotrexate injection has many advantages including short hospital stay, excellent patient tolerance, less invasive than laparoscopic aspiration, less morbidity. In-situ methotrexate injection is a cost effective alternative to the currently used methods for managing cystic ovarian mass particularly for high surgical risk patients.
Limitations of the Study
The study limitations were refusal of many patients to participate, rupture of some cysts upon puncture by aspiration needle and loss of some patients in regular follow up intervals.
Conclusion
Trans-vaginal ultrasound guided aspiration & in situ methotrexate injection is simple, non-invasive, safe and effective in the treatment of selected cases of simple ovarian cyst without evidence of malignancy. It may provide an alternative treatment to laparoscopic cystectomy and open surgery in selected patients.
